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To  determine  tha  suaoeptibiiity  to  fungus  growth  of  polyvinyl 
ohlorida  riiiaa  plealioUad  with  dibutyl  «-bsc*t*;  dioetyl  phthalata, 
and  butad la na*^ cry!  on  it r ila,  and  to  datermlna  the  affect  of  tha  fungua 
growth  on  the  tana  lie  strength  and  percentage  elongation  of  tha  plaatio 
film* . 


3UWAKX 

Fungua  raaiatanoa  and  tensile  atrangth  taata  were  conducted  on 
poljv.jjyl  ohlorida  plaatio  film*  formulated  with  thraa  plaatio iaara^ 

Tha  film  with  dibutyl  aabaoata  aa  tha  plgatloiaer  wae  vary  suaoptiU-a 
to  Aaparglllua  flavua  and  t  o  a  aptoiaa  of  Penioilliua  and  Trioh,  taraa . 
Tha  dibutyl  aabaoata  plaatioiaed  film  which  waa  inooulatad  with  \  >e 
•  paoiaa  of  Triohodarm  ahowad  a  large  incraaa#  in  tha  tartaila  atrv  'gth 
and  a  significant  daoreaaa  in  tha  percentage  elongation.  Tha  increase 
in  tenelle  atrangth  la  attribute!  to  tha  ramoval  of  tha  plactioiaar  from 
the  film  by  tha  mold. 

Tha  polyvinyl  ohlorida  films  formulatad  with  diootyl  phthalata  or 
butadiana-acrylonltrila  at  the  plftaiioitara  showed  only  alight  suscepti¬ 
bility  to  tha  aoaoiaa  of  Triohoderms  used,  i.'  tha  and  of  a  6  weeks'  in- 
oubatlon  period,  tha  two  plaatio  f !!.«■  exhibited  only  inalgnif ioant 
changaa  in  tha  taneile  alreiiKth  and  percentage  elongation. 

In  so  fa;  aa  res  let  woe  to  fungi  is  concerned,  it  it  oonoluded  that 
diootyl  phthalata  and  butad lene«acrylonit rile  are  satisfactory  plasti¬ 
cisers  for  this  polyvinyl  ohlorida  plastic  formulation. 
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1.  IHMPrUCTlON 

Plant io  films  were  cast  from  three  formulations  containing  a  mix- 
tur*  of  polyvinyl  chloride  r*sin,  plasticiisr,  polarised  oil,  light 
inhibitor,  and  methyl  laobutyl  kstona.  These  dispersions  were  pre¬ 
pared  by  a  new  method  Involving  electronic  heatin#.  The  polyvinyl 
ohloride  dispersion  is  used  hot  (80*C-100*C) .  After  casting,  the 
films  were  aged  for  two  weeks  at  room  temperature  to  allow  the  escape 
of  solvents . 

Th»  intended  use  of  the  polyvinyl  chloride  dlepereion  is  as  a  hot 
dip  to  close  perforations  In  cartridge  eaten.  Since  it  Is  desired 
that  the  plastic  be  fungus  resistant,  the  film  plaatioiied  with  dibu- 
tyl  sebaoste,  the  first  film  available,  wsc  tested  for  susceptibility 
to  mold  and  possible  fungistatic  properties  (Test  1).  Additional 
polyvinyl  ohloride  pLattios  plsstloixed  with  dioctyl  phthalate,  or 
Dutsdlene-aorylonitrile  ware  Also  rated  for  their  susceptibility  to 
Tricboilerma  sp.  unri  thu  effect  of  such  mold  growth  on  the  lennile 
strength  and  percentage  elongation  of  the  films  (Tests  2  to  k,  inclu¬ 
sive).  The  plastic  formulat ions  containing  dibutyl  ssbacate  or  dioo- 
tyl  phtlialttte  had  204  nolids.  The  third  formulation  containing 
butadiene-acrylonitrile  plant i.cUor  had  1  solids. 

Uumb-bell  specimens  6"  lone  (Fig  2C),  having  a  constriction  l/2" 
wide  «nd  2"  long,  were  cut  from  the  cast  films  with  a  metal  dia.U) 
The  dumb-bell  spec  lumps  were  then  conditioned  at  room  temperature 
for  an  additional  two  weeks  prior  to  exposure  to  nt>ld  testa. 

11  •  METHODS  AND  KiaULTb 

A.  Susceptibility  to  Hold  Growth  and  Fungistatic  Properties  of 
a  Polyvinyl  chloride  Film  Plant iclaed  with  Dibutyl  Sebacate- 
(Test  1), 

Forty-ml  portions  or  mineral  salts  af!ar(2)with  and  without 
14  dextrose  were  poured  Into  16-ounce  square  bottloo.  The  bottles 


federal  Specification  ZZ-K-601s,  20  June  1%0,  "Hubbor  Goode}  Uen- 
ersl  Specifications  (ilethodn  or  1’hyniual  Tents  and  Chemical  Analyses)," 
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containing  the  medium  »»r#  atarllited  at  15  Iba  pressure  for  20  rain- 
ut«a  arai  placed  on  their  aida*.  Tha  pH  of  tha  autoclavad  dextroae- 
fraa  medium  waa  6./<.  Six-inch  tanaila  apaolmana  of  tha  plaatio  film 
plait  lo  tted  with  dibutyl  nebaoate  wara  plaoad  on  tha  solidified  medl- 
um  In  tha  bottlaa  (Fig  Ik) . 

Thiea  day  old  oulturaa  of  PeniclUlum  sp.  U.SD.A  1336.2, 
Triohoderma  ap.  FA  69.  and  Aapargillua  flavua  SW*»3  growing  on  Dlfoo 
potato  dextrose  ng*r  wara  used  aa  a  nouroa  of  lnoouluai.  Spora  aua- 
panaiona  wara  prapared  by  *orap>ng  th*  eporulating  aurfaoa  of  tha 
cultura  with  a  f  la  mad  platinum  needle  and  da  positing  tha  sport  oharga 
into  flaaka  containing  glaaa  bat  da  and  25  ml  atarila  diatillad  watar. 
Tha  flaaka  wara  agiUtad  to  bna*k  op  apora  cluapa, and  tha  apcolmena 
war*  inoculatad  by  pipatting  1  ml  of  tha  pura  suspensions  onto  tha 
aurfaoa  of  tha  apaoiman  and  tha  agar  medium.  Four  aamplaa  wara  uaad 
with  aaoh  type  of  agar  and  four  aamplaa  aarvad  aa  uninooulat«d  oon- 
trola.  Tha  bottlaa  containing  the  aamplaa  wara  inoubatad  for  3  waaka 
in  a  oonatant  tanparatura  room  mintainad  at  29. 4*0  A  0,6*0. 

Tsbla  I  shows  that  tha  polyvinyl  chlorlda  plaatio  plaatio laad 
with  dibutyl  rebaeate  iji  vary  auacaptlbla  to  3  apaoiaa  of  fungi  whan 
incubated  on  a  non-rrat riant  minerel  aalt*  In  thia  teat,  tha 

souroe  of  carbon  for  tha  growth  of  tha  fi  .^i  iurniahad  by  tha 
plastic  nwmnlw.  Th“  “«tlor.cl  Bureau  of  Standards  and  tha  Britirh 
Ministry  of  Supply^ ))  hava  raportad  that  pura  polyvinyl  ohlorlda  res  in 
is  not  susceptible  to  l'ungpl  growth,  blbutyl  nabaoata  hac  baan  ra- 
jKirtod  by  the  National  Bureau  of  Standards  and  tha  Naval  riaeearoh 
Laboratory'' as  modarataly  suaoaptibla  to  fungi.  Tha  extreme  sus¬ 
ceptibility  to  fungus  grov*. h  of  this  plaatio  formulation  ia  attributed 
to  the  plasticiser . 

The  apacimana  incubated  on  the  mineral  salts  agar  with  \t 
dextrose  produced  no  inhibition  of  fungua  growth  on  the 
on  the  edges  of  tha  specimens.  Thia  plaatio  formulation  la  therefore 
considered  not  fungicidal. 


U.  Susceptibility  to  Trichoderma  sp.  and  tha  Effect  of  tfo  ll>Id 
Growth  on  the  Tanaila  Strength  and  Paroantaga  Violation  of 
Polyvinyl  Chloride  Films  Plasticised  with  Three  Plait  loiter  a. 


1.  Lilbutyl  Geb/icnte  (Tast  2) 


ft t  i'"fi ,',f,h 


1"  ile I, •* r  line  the  effect  <f  fungun  growth  nn  Ui®  tensile 
"r  ,-,'n  I'dyvlnyl  chloride  film  plant  ic  i  red  wLth  dibutyl 
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•aba  out*,  18  aix-inch  dua-  bell  teat  atripa  of  the  plaetj.o  film  were 
pleoed  on  eolidiiied  non-nutrient  mineral  salts  agar  in  square  bottles, 
as  described  undar  Taat  1.  Inoculation  of  the  teat  atripo  wee  affaotad 
by  pipetting  one  ml  of  an  aquaoua  apopa  auapanaion  of  Trichoderma  ap. 

FA 69  onto  tha  apeoimena  (Tabla  II,  Group  A). 

An  experiment  was  also  oonduotad  to  determine  tha  affaot  ol 
tha  incubation  method,  in  tha  abaanot  of  f  ungtta  growth,  on  tha  tensile 
atrength  of  tha  plastic  atripa*  A  pallet  (approximately  0,13  gas)  of 
para formaldehyde,  a  volatile  fungicide,  aaa  placed  in  a  10  ml  beaker 
«nd  added  to  each  square  bottle  containing  the  solidified  mineral  salts 
agar  (Tabla  II,  Group  9).  The  17  plaetlo  samples  ooaiprlsing  this  group 
ware  not  inoculated.  Doth  groups  of  plastic  strips  ware  incubated  for 
At  days  in  a  constant  tenparature  room  maintained  at  29«4*0  £  0,6*0. 

Tabla  II  shows  that  the  atripa  of  polyvinyl  ohlorlde  plae- 
tioiaed  with  dibutyl  aabaoata  (Group  A)  are  vary  susceptible  to  tha 
apaoiaa  of  Trichoderma .  Maximum  mold  growth  on  tha  samples  incubatsd 
without  a  fungiolde  occurred  after  a  two  weak  period  of  Incubation. 
Figure  IB  ahowa  that  tha  dibutyl  eebaoate  plasticised  film  is  covered 
with  a  dense  fungus  mat  after  3  weeks'  incubation* 

The  fungicide,  para formaldehyde,  was  not  completely  effec¬ 
tive  in  inhibit irg  the  growth  of  oentaminatir^  molds  preeant  on  tha 
plastic  atripa.  Five  of  tha  a  ample  ■  had  -ligr*,  to  heavy  mold  growth. 
Hors  recent  work  with  propyl  an*  oxide  aa  a  mold-inhibitor  for  electrl- 
oal  paper  tapea  incubated  in  equare  bottlaa  ahowa  this  ohmnioal  to  bo 
a  more  affaot ive  volatile  fungiolde* 

At  end  of  the  incubation  period  both  groups  of  samples 
m re  removed  from  the  bottles.  The  dumbbell  test  pieoes  were  dipped 
in  a  0.1JS  aquaoua  solution  of  rasrcurlo  ohlorlde  for  2-3  minutes,  rinsed 
in  tap  watar,  and  driad  at  room  temperature  for  24  hours.  After  condi¬ 
tioning  for  48  hours  at  25»C  £  1*C  and  50*  £  2$  relative  humidity,  the 
tenaile  atrength  and  percentage  elongation  were  determined  with  a  Scott 
Tensile  Teater.  Table  V.  list*  tha  tensile  strengths  end  paroantage 
elongations  of  the  plaatio  samples.  Tha  limb-bell  strips  inoculated 
with  the  apeclss  of  Trlohoderma  (Group  A)  had  a  mean  tensile  strength 
value  of  3462  lbs  per  square  inch,  ai  compared  with  2119  for  the  un- 
inooulated,  unincubated  controls  (Group  C),  ana  1833  fw  the  uninoo- 
ulated  controls  incubated  with  pars  for  maldehyde  (Group  B)  •  In  terms 
of  percentage  change,  Group  A  had  increases  of  88«6£  over  Group  B 
controls  (Incubated  with  paraformaldehyde)  and  66*4#  over  Group  G 
controls  (not  lrioubated),  Tha  laru  increase  in  the  tensile  strength 
of  the  spealmena  with  mold  growth  is  probably  due  to  the  removal  of 
plantioiaer  by  tha  apooles  of  Trlohoderma  used.  Baaed  on  Student's  t 
table,  all  these  gains  art  significant  at  tha  *01  level*  Additional 
evidence  that  mold  growth  produoea  an  increase  in  tenaila  strength 
may  be  seen  in  Table  II  (Group  B) .  The  plastic  strips  that  had  mold 
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fto  pki.ia  MtoN  lam-tai  MU  Mm  pmftotoHHfia 
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la  film. 


afftat  caito  taaalla 


fto  plaatia  MtaM-toU  apaataaw  laaatoatoi  toll  Mm  aftolaa 
to  ftoatotoMM  IN  a  aaaa  tara aatoga  alaawUfi  to  Uliff  aa  aaaptvto 
to  311*91  tor  Mm  -tea-lai  aoatoalaaai  B9*fH  top  tla  aateaalBtai 
aatorala  tea— tai  toil  tla  partfiwaltoili.  la  taw  to  paPirMap 
i— agt,  ipaap  A  Ito  a  laaa  to  ff  M  amr  brmp  B  aaaiptoa  aai  HhVT 
laaa  amp  Oran#  8  aaatrala.  71m  ap— tew  laaalaito  toil  Mm  mmm« 
ftoattofM  Ito  a  laaa  if  U«lf  amp  QmjpO  aaatrtoa*  If  aalf  Maaaa 
aMflai  tow  tow  aaU  gratol  (Vatta  S3,  unx? ITapa  telaitoHh  Mm 
aa—alaite—  Maw  la  a  laaa  af  IMM  is  araatoaga  alaagtoim*  BMto 
aa  BMMaM'a  i  tatta.  all  th»  Imam  am  r-**J — -  •«  *j»  jm.  lami 


aa  BMMaai'a  i  iatta.  all  tfta  lam  art  aigalftent  MU»  A  lami. 
11a  laaaaa  la  MPt-tgi  alaagtote  to  Mm  fftaaiit  fila  Iwaalaiii  toll 
ila  apra— a  af  AflMaMm  mp  to  MirlMM  ia  IM  wnM  af  flaail* 
alaav  Mr  Mm  toagl* 

»•  Btoatpt  HM-lato  (tet  J) 


•tea  Mm  ptoptoato  attaplia  ttaatlalaai  toil  ilhtopl 
■alaatoa  wa  fautf  wy  aaaaaytltta  to  waU  amtol  la  ka  I.  a  fm 
latte  aaaiaialas  toaaito  ptohalatf  aa  ila  aUatlater  aa  attatei* 
Ila  totteal  team  to  ftoWatiaiff  fauto  «Mt|l  MM-lMa  melataM 
to  wli  fpatol*  Btetel  —-ton  toaalla  apaateaa  to  MM  ttaaiia 
fila  aaaa  to— to  aa  ateval  MUa  aa»p  aai  laaaalatoi  trial  fcrtototow 
ap*  Pttfi  aa  aaaapilto  la  toata  1  aai  f • 


tela  m  atom  Mm  awaatoteUly  to  ila  ptoftoafl  attapte 
plaailatei  toil  ilaatol  totoftlato  to  aali  fwail  ifWrUa  A  «m  potto 
to  tea— itoa.  fla  awaaTto  mU  ptol  aa  ila  film  rnrlai  fpaa  aaw 
to  allflM  (fig  !;•  fit  ateiUtolaa  tf  Otoaipl  pM—lato  far  toitoto 
aa—aato  tet—aai  Mm  aaaaapillllliy  to  i—  pttjrtoayi  attaite  to  aali 
gpatol* 

tea  41a  atramil  toato  aam  aaaiaaiai  w  ila  am  toil*  aai 
plaaiia  aipipa*  —  teartei  to  Taai  I.  Talla  III  Uaia  i-  tom  Ila 


growth  In  Oroup  B  alao  the  highest  tanaila  atrangth  valuaa.  Tha 
Inoraaaa  in  tha  tanaila  atrangth  of  tho  plaatioa  lnooulatad  with  tha 
apaolaa  of  Triohoderma  may  be  attributed  to  tha  deatruetion  or  abaorp- 
tion  of  tha  plaatlolaar  or  aona  othar  oonatituant  of  tha  plaatio  film 
by  tha  apaolaa  of  aold  uaad. 

Tha  pla^.io  wapiti  incubatad  with  tha  pereforaaldehyd* 
had  a  loaa  In  tanaila  atrangth  of  13*5#  »o  ooapared  with  tha  uninoou- 
lated  and  unlnoubatad  oontrola*  Baa ad  on  Student' a  t  table,  thia  loaa 
la  not  algnlfloant  at  .03  level  aa  F-.08.  However,  if  only  those 
atMlaa  whloh  did  not  have  sold  growth  (Tablt  II»  Oroup  i)  are  includ¬ 
ed In  tha  oaloulationa,  tha  loaa  In  tanaila  atrangth  la  26.9$  over  tha 
unlnoubatad  oontrola.  Thia  loaa  la  aignifioant  at  tha  .01  laval  end  it 
appaara  that  tha  paraformaldehyde  did  hava  an  affaot  on  tha  tanaila 
atrangth  of  tha  plaatio  film. 

Tha  plaotio  &imb-ball  apeoimena  lnooulatad  with  tha  apaolaa 
of  Trio  bode  it*  had  a  naan  percentage  elongation  of  112.9$  *#  co  spa  rad 
to  342.9$  for  tha  unlnoubatad  oontrola  and  280.9$  for  tha  ^lnooulatad 
oontrola  Incubatad  with  tha  paraformaldahyda.  In  tarna  of  paroantaga 
ohangw,  Oroup  A  had  a  loaa  of  39*8$  ovar  Oroup  B  oontrola  and  67*1$ 
loaa  ovar  Oroup  0  oontrola.  Tin  apeoinmna  lnoubatad  with  tha  para- 
fora  ’  ihyda  had  «  loaa  of  1S.1$  ovar  Oroup  0  oontrola.  If  only  thoaa 
aaaplwi*  fraa  fro*  aold  growth  (Tabla  II,  Group  ara  lnoludad  In  tha 
oaloulationa,  thara  la  a  loaa  of  18.6$  in  percentage  alongatlon.  Baaad 
on  Student ' •  t  tablr,  oil  ths  leaca*  ara  algnlfloant  at  tha  .01  laval. 

Tha  loaaaa  in  paroantaga  alongatlon  of  tha  plaatio  fila  lnooulatad  with 
tha  apaolaa  of  Trlohodoma  aay  ba  attrlbutad  to  tha  reaoval  of  plactl- 
elaar  by  tha  fungi. 

2.  Dioctyl  Phthalata  (Taat  3) 

Blnoa  tha  polyvinyl  ohlorlda  pliat  lotted  with  dlbutyl 
aabaoata  was  found  vary  auaoaptibla  to  mold  growth  In  Taat  2,  a  formu¬ 
lation  containing  dlootyl  phthalata  aa  tha  plaatlolaar  waa  obtalnad. 

Tha  National  Buraau  of  Stands.  da(  3}  found  dlootyl  phthalata  raa  latent 
to  aold  growth.  Slx-inoh  dumb-ball  tanaila  apeoimena  of  tha  plaatio 
fila  wara  plaead  on  mineral  salts  agar  and  lnooulatad  with  Triohoderma 
•p.  FA69,  aa  daaorlbad  in  Tasto  1  and  2. 

Table  Ill  shor,  tha  •uaeeptibillty  of  tha  polyvinyl  ohlorlda 
plastioliad  with  dioctyJ  phthalata  to  mold  growth  after  the  6  weak  period 
of  incubation.  The  arrant  of  mold  growth  on  tha  fllaa  varied  from  none 
to  alight  (Fig  2).  Vhe  substitution  of  dlootyl  phthalata  for  dibutyl 
■ebaoatc  decreased  tha  auaaaptlbllity  of  tha  polyvinyl  ohlorlda  to  mold 
growth. 


Tanaila  atrangth  taata  wora  conduotad  on  tha  oonditionad 
plaatio  strips,  aa  daaorlbad  in  Test  2.  Table  III  liata  tha  tanaila 
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strength  end  ixmMipt.agu  eionfptiun  of  t,  ho  plastic  strips  un inoculated 
arul  Inoculated  wll.li  Mm  siweles  o  f  Yr  lohode  row  »  Tier  dumb-bell  tensile 
strips  Inoculated  with  mold  had  n  mean  tonsile  strength  value  of  2124 
lbs  par  s.jua/s  inch,  tin  compared  with  a  value  of  2264  for  the  unlnoc- 
uLated  mid  un Incubated  on.itrola,  In  terms  of  jxjrcentage  change  over 
the  un Incubated  control.-!,  the  plast. les  Inoculated  with  the  mold  had  a 
6 . ?'Jf.  Iona  in  tensile  strength.  Based  nn  3t urie nt '  e  t  table,  thla  loaa 
la  ru»t  nl  gulf  leant  at  the  .01  level  but  significant  at  .05  level* 

There  wan  a  U.Wt  loan  In  t.ha  irann  percentage  elongation  of  the  epeol- 
wnn  inoculated  wltii  mold.  This  Iona  is  not  significant  at  the  ,05 
level , 

1.  IJutmlinria-Ac ryloriitrlls  (Teit  4) 

The  plastic  film  plaeticlted  with  diootyl  phthalate  also 
had  properties  which  were  undesirable  for  1  tjs  Intended  uee.  k  fornii- 
lutlon  was,  therefore,  obtained  wlileh  lu»d  about  50*4  polyvinyl  ohlrtrlde 
«nd  504  butadlane-acry  lonltrlle  kj  Mb  plasticizer.  The  nollaa  wiiijudt- 
ed  to  1  '/t .  No  iiiformution  la  «va liable  on  tho  fungus  resistance  of  thla 
plasticizer,  Duml>~boLl  tensile  specimens  of  thla  plaatls  were  lnooulat- 
ed  with  Min  a ; t> c  1  on  of  Trlchodarnw  arid  incubated  on  mineral  salts  *g»r, 
as  described  in  Tent  2. 

Tiie  substitution  of  butadiene-acrylonitrile  for  diootyl 
phthalate  an  u  plastic  iter  aid  not  increaso  the  susceptibility  of  the 
plastic  film  to  mold  growth  (Tuble  IV),  In  Fig  3B,  tl»  tensile  plastic 
strip  has  1 1  trace  of  growth  of  the  species  of  Trlchodenna.  Table  IV 
also  Hats  the  tana  lie  strength  and  percentage  elongation  of  the  speci¬ 
mens  uninoculated  and  inoculated  with  mold ,  Tiw  menu  tensile  strength 
of  Mm  specimens  inoculated  with  the  T ri c hode rnia  wan  9.94  hi^er  than 
tho  un Incubated  contrails.  This  gain  In  tensile  strength  is  significant 
«t  the  .05  level  but  not  significant  at,  the  01  level.  There  was  no 
sign lr  leant  dtfferoncM  lri  the  mean  percentage  elongation  between  the 
Inoculated  a  peel  mens  and  the  "crp  r^lr . 

Ill  .  C(  NiJ[.ULl!0N,. 

1.  A  polyvinyl  Milorlde  film  plasticized  w llh  dlbuty'.  sebacs.te 
La  highly  :iu«ri!pr.  ltd*'  to  mo  I  <1  growth.  The  mold  growth  produces  a 
large  i  nor** sen  in  Mio  i-uinile  rd.r-uigth  and  a  large  decrease  In  the 
percentage  elongation  uf  ?  Im  pla-dlr  film, 

.  Polyvinyl  Milo,  pie  plant  lo  film.*'  pleat  i  ■'  t  :**-r|  with  dioctyl 
piitKi  I  d  ii  nut  a.)  i<  iim  ,,  •  Inn  U.  r  1 1  <>  may  bn  r  .  na  1  do  rub  mold-inert, 

Tim  n  l  nil  p  1  a  -•  1. 1  :•  I  /."ii  wiili  t.lmsn  l.w"  pi  a  at.  Ic  i ’/era  had  Do  appreciable 
< :  lit*  »*,*.*•  In  tho  1  ■  >  i  i*i  1 1  .i  mI  t  iMigl.b  and  pan  oiit.ap"  elongation  after  6  woks’ 
tiicuh.it.  I'  n  mil  1 1  i  l»<  .|  "i  bui  ■»(’  IV  I  ohodfiri'M  , 


TA flit  I 

3uacaptlbility  to  Mold  Growth  of  a  Polyvinyl  Chloride  Plaatio  Film  Con¬ 
taining  Dibutyl  Sabaoata  aa  the  PlaM.icitar  and  Inoubatad  at  29*4*  A  0.6*0 
for  3  Waaka  on  Minaral  Salt  Agar  Without  and  With  1 %  Daxtroaa 
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Coda  for  fungua  growth* 
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